This Page Is Inserted by EFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representation of 
The original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAYSCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents mil not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



NETWORK FOR ELIMINATING DC OFFSET IN A RECEIVED HDTV SIGNAL 



Patent number: JP2001 522205T Also Published as: 

Publication date: 2001-11-13 g W09923821 (A1) 

Inventor: 

Applicant: 

Classification: 

- international: H04L27/06; H03L7/06; H04N5/455 

- european: 

Application number: JP2000051 9552T 19981015 
Priority number(s): GB19970023052 19971031; US19980139706 
19980826; W01998US21796 19981015 



Abstract not available for JP2001522205T 
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A receiver for processing a VSB modulated 
signal containing terrestrial broadcast high 
definition television information and a pilot 
component includes an input analog-to-digital 
converter (19) for producing a datastream which 
is oversampled at twice the received symbol rate, 
and a digital demodulator (22) with a data 
reduction network in a phase control loop. A 
segment sync detector (24) uses an abbreviated 
correlation reference pattern to recover a twice 
symbol rate sampling clock for the digital 
converter (19). A DC offset associated with the 
pilot component is removed (26) from the 
demodulated signal before it is applied to an 
NTSC interference detection network (30). The 
interference detection network (30) includes a 
comb filter network responsive to a twice symbol 
rate sampled data datastream, and exhibits a 
sample delay dimensioned to avoid aliasing in 
the combed frequency spectrum, thereby 
increasing the effectiveness of NTSC co-channel 
interference detection. 
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?n*S«mt'x*x-*$^A/igm^©<»&# (VSB) £B5x-$r*h 

y-A$&s-r $£#<ovxxAtci5v.*T. 63Ex-*u, tfm-t&iz7x> b 

T5— jSCDt 1 — £ ? U — .MC <£ oTM £ tl /ex — ^ 37 U — A • 7 * - V -y h ( 

&><0\t>*v (19, 2 2) i:, 

8^x-*;*h V-A£ttj£***n.^iSTSfc#(Ox3-:? -^7h9- 
^ (2 8, 3 0) £, 

-A#£<DttlBDCj£#£#ai£tf£fc»W««*-y (2 6) 



A*7h7-^14t, I FSS3S»is6ai2)fI-i|£3Lj£-f *£«><D&&«S (dou 
ble conversion) -i~ts XXfmiDtt (AGC) 
®&*'£t;*|5JSi£SS (IF) :/D-fe-y1M 6 C J: o T&iaS ti** Sflft#ll 
, Grand Allianc e C J: oT8$^ tlfcttK , 8 - V S 

BSSBfi§T*U, #©?<*>£J8CDfc«>CSSffi;*n*o *<DJ: 9 ft V S B«#U 
, -^5cx-^v>**;i" =J>^5 L U-va>tcj:oTS31Sn. C<DiS^, lift 

£«XC, ^(DSgg^O y ^t^Qy (clocking) T$fc»0>ffi 

[0 0 0 5] 

1 9 9 4#, 4 E 1 4 BttWG rand Alliance HDTV 
xAtt«(C43t>TiBt2<*tiJt$Q<* VSBfiS^r^ti, 0 2Cij*-r«J£3ft 

Wft/WHPv hff-^t*, vs Bgfgac43(t*ffi&«o*y?o||£ic«3i*:i* 
*fctf>(C, &3£1»A.tfao£n* 0 02 £S*B31-*i:, • 7U-AI1, 

2-3C07-T -^K^Ittl, S^-r-JU Kll, 8 3 2{B<0^MU^*;Uv><KJUA* 

T7<-JUKPSH:?*> h£«*tfn, *UT»»J0>3 1 2 «<D-fe > Ml, 5 s 

• -fe-T^^Ktl^tfft*,, x-£ •■b^y>Ml, -flSC, M P E GSftf 

• i**t-j ht-st. §f-^ * mi, 4 ->>#ju • -t*^^> bmm 

£^0U, 8 2 8fiOf-^ • >>**JU^a< 0 &^<-J(/ K • -fe-7 
*>M1, 4->>*'JU. -b^y >hHJa^ + 5^^^^*. SS^COS 1 1 
JUffiftiaa (PN) ->->r>^t 3o0ffi£O6 3 -»*>P N ->->r>^^ft 
«T^7-f-^ KHffl^^a*, 3^(0P N ->->!r>;*CD4>|51(7>*>tf>tt, $M 
Kl^*i^TJSIs$nio VSB^-K©J©lt# (VSB-»*>-3> 

1 2®0)-»*'A>£#?lllgCD6 3 P N->->r>^(Cjafc< 0 
[0 0 0 6] 
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[000 1 ] 

If, #@<7)G rand A I I i 3 n c e oTiS3S£ tl/c V S BSKJi^CO 
[0 0 0 2] 

a&a&fg) , fe<t^ft^wtT&5o ^-r 5>?* yM'ju, sua? 

^jfc&ii (deci s ion — di rected process ing) CR 

&&«&Sft$;:tc|»-t$yp-t?*Tfc$ 0 ajfcx**^s?<tu, ra#<£&x 

I^ynt^tt, — ft5(C, {eSx*^^** A • J^)7> h?$f4 ( 
t i me variant characteristics) tc£:&£ti$B 

So 

[0 0 0 3] 

vsb) £Kft#$£kS-t*fc#Ov^xAU. *-/<--*>yy>^- L — h 

C*7tv h^€SRU|^< tAOa«^7 h«7-^££-fco 
[00 0 4] 

/fv^^ftSl 9UlJ:oT*-/<— 9->yJUSnfcx->'4» • -»#^ ■ x 
-^^h'J-AA$«$tl«, ADC1 9 30»&W*-/<-*>^U*ftfcx , S;* 

x-** hy-A<DHja»*> ^xv^^afflg/aasay^/^y • h7 

'J-AC^WS/JVJ77L'>^ •/WD-y h»»acj6»UT, ±xv^JM4+a 
HBS^-^tcioTfr^n*,, a-7h2 2li, 0 3 S^gg UT3FDfC»IBCI3 

[0 0 07] 

ADC 1 9(1, 10. 76Msymbol s/»OVSB-»*'J^ 

f-y^HJ-At, 2 1. 5 2MHz©t>7'J>^-^D-^, T4*?^, 

J^fct;2o<0 J 9'>^KCJ:i)^-/<--tf>^' J l>^^ti/c2 1 . 5 2Ms am 
Xtf, DCfi«2-7 S2 6tNTSC^«tiJS3 0 b>c^«(0m#& 

aafficot»r«^<DAt»« 

[0 0 0 8] 

ADC 1 9 tmm&2 2ICf^iaLT, t^J«>hBlll|*J:tfy>^. ^Q-y 

^^e^^x*-^ • ^u-acojs«x-^ • •fe^>>hHJ8j&$»£#tiiu i»«r 

• ->>#ju • it>^ , 'j>^i©j«-r*/c«>(c«ffl^nsaiE<rffi*a02 1.52 
mh 2(o^p^^*w^rst«>ic©^$fv*o 04 t0 5tc(aauTmK$n 

**0<, *y r*9-^2 4 U, -fe^^ > hmmt&mT 5/c»tZ, 3ii?nfc2 
[0 0 0 9] 

DCSflUL--y h2 6(1, 58l5r*-5-y*>'y@E5^^L, 06CK5SUT^ 



RBft^U. YD^-TIf 3 4i:«lT hU-->?fl#£&*&-t*« 

10 0 10] 

N T S C^«M$tti*i«fcLF$lI£Ett, 07 t El 8 tc« L T^fflCBfflCJStTCBtt 
<?*i*8K, a- v h3 0C<fcoTf7*>ti* o *<o#, fi#ii, ~f^< >K, k 

□ ^-f-tf 3 4 tCJ:oT»fGeU(C^b$n* w -f if 3 4 Grand A 

Iliance HDTV v^x Att&£ , W. Bret I \&&<T)V&L fV S B 
Modem Subsystem Design for Grand Al 
liance Digital Television ReceiversJ 
.IEEE Transactions on Consumer Elect 
r on i c s, 1 9 9 5*88. K*s^T12t2£ ft^B^-pfc*,, < 3^-f1f3 
4U$/;, S h i u effc(DHB3&*5RS4imtiJ8No. {RCA 8 8, 947) 
lZt3^Ttm*ntcB3.?b$>*<, «&«3 0#e>(Offi775*-*;* MJ-A(1. 
O^-f +f 3 4 05«3U. — V>-?)V/i*>#JU (10. 76Msymbol s/ 
B>) f-^^H J /-A / \^0>3>/^- h?t\5o ^l(0^^>ZJ>y^- va >tt 
. *W£y'7>1f>7*'J>? • *y <@®SS8mtCT*^»tc^gl^) 
(CfcoTHSSnS, 
to 0 1 1 ] 

< 3 4 a. * + #/i>ffi*njE-rsa^ #=m$£^n. >><k;u- 

. /Hnv h^cmsr*B9S(7>ifi^i6y*y<y . *-y h«7-?icj;oTI&& 
£ ti£/Po a If 3 4 ^&Offi7Mf#(C*>(7*HSfc*§*} 

j:t**ij»s»«»t»j»<o *fta>£. tefflfifrriEifcftfcft^ii. h4 oc 

M 4C<fcoTITIE<*tU y h 4 6 IZJ:oTt^^7 

qjStXi, Apc;u-yc*u**a^&s8 (□>^ 7 ^x«7^r7'f7 
) 3 2 4 ^iur, a:_^/<> K^tsjis^n^o —s.ns-7'ifmmtznztt 

6tf % $«S3 2 4 0)8*11. a^^'-^/^>Kff#T&^o H*#83 2 4 #e> 
©til* I h'J-Ali, g«HgW*i:l,T<$ffl<*ft. *UT*/c. P- 

t*X • :?<;i>£3 2 SZm^T. Sff-^^ hU-A^/HP v hjfc^ttttfi 
T^fcAC^^nio S*&3 2 4 *6>CDdi*Gx-*^ MJ-A(i, Stiff 

#<7>&*s siamr * /c Alette ^ n-5 e 

[0 0 15] 

ttffi*5»^-^C*^T. S*S3 2 4 #&<7> I t$£lfQtH1immi. "tlx? 
tl, P-y<^ . 74 JU£ 3 2 6 t 3 2 8 ^iDi 6 ti^„ 3? -f JU£ 3 2 6 t 3 2 8 
11. JtjIMH z O&ffliBifcSt £%T*:*-<*;* h • p-7t* . 7<^?*»J, 
i-v K3 3 Ot 3 3 2C«t*8 : 1 • ^0 >tf >^'J >^7"<D$5C f|# 

Btt&tM (afo 3 3 6tcj:oTai&£n* 0 aa^c^, oft-^u 

, h 3 3 Stz£^Tl&&Um£ n, ft*&8fciig3 4 0^tT5^-ft 

£ v?U>->'£#'><*-e* 0 tt«^tiJS3 4 0li, *0A*^iQa. 6> ft/c I *J: 
VQm^<01SlCOtiLm8%&mti£imiEls. APC7^J^ 3 4 4 , fSliLtf. ~ 

5c ^---y h 3 4 0U:<t-5T<*ttidn/cm*ax^-tt. D C p *y 

hft#S#a t Sft' W P -y hm#»»SC0!5Ji0@sfiSfciS * SSt * e 
[0 0 16] 

3 3 6(1. ttt§fi#££j£Lfrc\> te*&8fciJ&3 4 O'vA** iitz t ^JrUQf 

. 3 4 0U. -ea*fcinfacifiL^ttfl>ttffii^-tfi*ffi-^4^T 

hi 3 6(1. tfc*Sfl8*3u£f*o ^tvil. &«^l±JS3 4 OcDAT^ttliL^n 
i *itfQ^ + *^* /<-f p-v hm^^pjco^iigw^&^ss^r^. isms 
3 4 0(1, ZKDtt^SlCfSSUT, ^i7-fiIS£j£T5 0 
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[0 0 1 2] 

I F^P-tviM 6. 7-f-;wKP»9^HiS2 8. -f D^Y+r 
3 4 . te^a h ^ -y * > 7 • ^-7*3 6. KUU^ * 5 1I =)-^4 0, xO^y- 
^4 2, U — K • VQ^> • x=i-^4 4 , fc<ti;7^^7>7'7 4 611. 1 9 
94#4fl4B<DGrand Alliance H D T V ->J*x Aft« t ±12 
^B ret MftO)8aS:iC*i^Ttei2$nfcJi$^a>@K€^T*o hi 9 

t 5 OOa^%|?ST*/c«>oa^<r@aUJ:<53I&txTv>So 
[0 0 13] 

J.-? b2 2tc*jtt5aiB(i. ^/^'Jtn^r^fc^c. ^x-vsf/u 
^tm*a®i«i (a pc) ^-7 , cioTi7bn5o c^tt^raffl^-rti. ass 

Ott*S4Sttlg«fi^'r*o P-y hfg^H, 5>3r*A?}&&;t*<0M5>->£^ 
tr-?^^A/i ©ft x - ^ X h'y-A*CJS»i?v*nTv*$ 0 ^>^A - ^~ 
1!HSAPC^-7'<D7-f ^^f^S(CJ:oTa&*9DCM«$n*o ADC 
1 9^(7)1 0. 76Msymbol s /f*<OA*<I^(l. 5. 3 8MH z ICfet> 
TVSBH&St*'*? h/KD4»^%fc^s 2. 6 9MHzCy^D7^Mti 

t'CtC, 2 1. 5 2MH z TADC 1 9 C J: o T 2 f&U* -M-1r >yy > ^ 
$tl*o ^-7h2 2j(f>e»<Daiflx-^^ MJ-A(Cfci*T\ n-y hjS?>U 

. Dc^Hiea«^$ns* 

[0 0 1 4 ] 

03(1, ry^J^IIISZ 2<0Bjffl^^T<, ##Cte^S>£a(D/X< □ y 
^ittADC 1 9 yp^COS-VSB^ra^-y^-lfV^'JV^ • fy^Jl' • > 
• -t 1 '-^ • X MJ-AU, t;^;t h • 7 4 i\>$ 3 2 0 t7< U- • J.^: 
7h3 2 2(OA73^iD^.e>n5o 7<J\>? 3 2 0(1, A* I Fffl*<fcr-'- * * h 

3 2 2 (1. t^-n-h • 7-<;i/^3 2 ocois&ic-grraiias^-r* I *iJ:t/ 

[0 0 1 7 J 

7<^^3 4 4 *e>©i«&£ft£ti*gX7-ft^ll. K330^332 

4 6CioT1 .* 8C777'1f>7*y>ifS*l 4 ^CO^, N CO 3 4 8(1. 2 
1. 5 2MH 2 C*3UTttftT*« ffilBJS 3 4 6CDtfj73(l, N C O 3 4 8 <7>$|$3 

A*^iPiie>n. ©fi^-* ^ r-y-A*^rar*ttoo^<p.y>it#*^ 

WfCSitSo NC 03 4 8(1. 127 K340. 344, 34 6*»e>^tt4§$(l 

fflfi^cjfcSLT, lELi^ffitcfei^ryf-f p-y h • h->^^r-5/c»^s 

I N E tiitfCO S I N l<r>)\,vOT-j 7* • Tr-^t^tJ. NCO 3 4 8 <*)tt! 

S»S3 2 4(01 *<fctfQff^fctJ7ja r &tii&3 4 0CJ:U4liE?n/:tiffi 
x^-ff#^l?H&D(ci2Pi:T*ST. «l«$n. CftC^tj. MiEcacHSn 

t^-^A>K ift#^JtS3 2 4<om:fccfc^-n£&-rscfc£*&b^-ro 

[00 18] 

7 ? v^JU«ISg2 2(C^t^T. ±|#iil>y>U, *S&D(C. f$33& ' 
, 3 3 8, 3 4 0, 3 4 4 ilfti* J.— y h 3 3 0 t 3 3 2tCJ:c>Tit^? 
tl58 : 1 ^-7 >-tr>^y ><?(!, S£<D£l*Z£tC, aHgOTMS^'?-* J: 
U r J '^- KOxTtlSI*)L. -f&^P y^U- r-Cfcl^T. T^t?^. 2 1. 5 2 M 
Hz(0^*Ji:2 1. 52MHz/8, t*b^2. 69MH2^Q7vt# 
ffiUT, APC^-7?i3 3 6, 3 3 8. 3 4 0. 3 4 4 ^P7^>^^ti 

zztz&^si,. nmtQtt&mz'zimizisT^z. ^v^juft^^p-b-y^ (d 
SP) if. *v h9-^2 2. i$cm^ms^-^5sesTSA:e6(c^$n 

it t, J:COf-> • »y^^ V3>d. G9;Ltf, ^%=J- Klc-pt^Titff3 L 
^Sffl^fSjtt*«0S (ASIC) tfs ^y h ^7 — ^ 2 2 SS3St5tfe 

^>S«t5^<- K/<7^H1TI14<, ^-r- K • 7**J- K«aS£S^J:< 



<&8T *<, 

[0 0 19} 

I 3-v*H> ■ y-^X hV-Ati. 04 £0 5lCRffli;:^i?*i£$D<. "b 
> r-^88fc«fci/v>;jOu • ?a-y^ • y*/<y • jl-^ h 2 4'\fiQa.e>ft* 
o 597-? * 1*7* > hl^t^x^eft^-^x h';-AO^>^A - 
$ - 9 */<V $ fiSt > h^ffill. 7*-q^/t-'->**^ 

£«S&1 9 (01) tf)f>yu>^tiast5y>^U- h • v>zrv> 
-7Q-y ?£>2teO38iEfrt4*§C02 1. 5 2MH z $ff*£f*C: fclCfciK 9 
jE**>>#;1" i>^JSSt5fc«>i:^Sn5, 0 5 11, Grand 
A I I iance HDTVti«t:^\ 8 - V S B£Bife±2SGSfI#K*J b X 
. hB«9£^it>T\ 8 U^'Jl' (-7 A»S-|-7) - -b^'* > h 

<7)S#$J8<«, *?*>hRMHt, St--* --b^*>hCOHi&i$lc$S£b. 4 

AX(0^«U^VKCjt*fS-r^/t^-> 1 -1 -1 1 ICtoTSJfcSftSo 
10 0 2 0} 

4 v>^;u--b^^>h^MU, 8 3 2 v>^i:ifa<l f , f'-^li7> 

tCfcM7*^£ttil$5eeil:*(>*;rfciifflj$?«fc^ Ctie><7>£#TT-b?;* > h 
HJ8$#tiJ-f ££»u:, ^-*ffiB?gv>-A7^«Ifl I • -r'-^x h M 

-A£A0;U «IB7*-*fccr>tfctt(Dfc«>tC. <SB8S(D';7y U>XA7D^1 - 
1-1 1 ^14m5U7Tl^>^ • A*->«iQ;i$;r ttm*0«frT 
Aofco tSffflgtl. 8 3 2 >>*WJ77U>^ ■ /^->t-atiffiK 
(reinforcement) SmUT*,, tlft^- (even 

t s) (1. ffiMSCttraUfcT' + jiAU-^cfcoTSBW* n*o ^T57> 

Grand Alliance H D T Vttttfc t&IBCD B r e t I ffetf) 
[0 0 2 1 ] 
[0 0 2 3] 

Efi^USt^irOitKSt^t-b^^ > m»§S&3:g4 2 811. t'-* • 

teziitzT-'-tmni (event) (-b > hzmomm.) co^jraoftsu^ 
**n%*t.t. Mt^o tt*a*$ms4 1 on, j.-^ k2 2*»^(oara-T-'- 

C0Xv-m#U, SiHi«$9« (APC) 74 )l>2 4 3 4 U:ioT««MiS?tl 
. ADC 1 9C&bT2 1 . 5 2 M H z <D*-/<--* - ^D7f ^ 

tgr*t3^<D2 1 . 5 2 M H z <7>*a*9flM<a^4E8 <VCXO) 4 3 6 $$g 

^HMJtfAPCftffitCfc^tttf-tfa?***:*, MlEtlfl £>?£5fTo *> 

>^;U • ^ (^Dy?) • 9*/<«Jtt, C(D^C*UT^7ti«, 
7M 2 8K«fcoT&£2*i*:-b?-*>hpq»8ll, @U^I9«9«I (A G C 

) (5)& (*0^) tttiliM^—Sf (tt^S) *-y h^-^AQx^ft** 
[0 0 2 4] 

s«vsB«c*t**fi^B«a«>»ff«aiftiWQ y Mftacj:«K as? 

82 2#£>co«in£ nfcHi* I *>>#JU • f-^i;DC*7t7 h^^Ef* 

^7h7-^2 6 (01) £ <fcoTR£££*i* D iKS5n/;v>*>OC^(D 
B£(l. 8-VSB{f^<D#t*->>**Mr T*fe** ±7±5±3±1 (09* 
/<9 tSlCTic @6tf, ±CDCh77 + >^'7<-KA7?-*7h7 
v h7-?2 6<0»ffl^^T o 06C^W5^7 h*7-?2 6<OB5 

Mil. &£<?>&^zziz > 2te<o->>**;u • u- Kcfct^r^n v*>^Sft, 
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*d t^SSKi^nTv^o ?^C, -bCf-»e> hRW/t^-> (-1 1) 

ffl**jn*^ -b^^>r-^IS9/t5f-> (1 -1) <0«tDO2-P0>il*tlU, 

OMlVKO 2 -=>0)me«tt (1 -1) OJI^}|*^5tUTt>, -£ti6>tt, 
^ U 1> ti , ^ vOKtillHISCD 2 ^(D^tt €:4§H«a5C <t 9 SB 
tC^tli?^ *C tJSrflflUTi^, :HT, B?x?n/:v^fAC^T, "b 

04 b < tt. T^<TCD4 O<0/ 1 t5r-> • (1 —1 —1 1) TU$< 
. AV)<D2-0<DJl5-> • U^;t (1 -1 ) lC«fc^TW*££ ft£ 0 i7 UT, 
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